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REPRODUCE LOAALLY. include form ber and date on all reproductions

Form Approved - OMB No. 05810055

U.S. DEPARTMENT OF AGRICULTURE The following statements are made in accordance with the Privacy Act of 1974 (5 U.8.C. 552a) and
AGRICULTURAL MARKETING SERVIGE : the Paperwark Reduction Act (PRA) of 1995.
SCIENCE AND TECHNOLOGY - BLANT VARIETY PRCTEGTION OFFIGE s
Application is required in order lo determine if a plant variely protection certificate is to be issued:
APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE (7 U.5.C. 2421). Information is hefd confidential unti ceriicate is issued (7 U.5.C, 2426). :
(Insfruc!.'ons and infermation colfection burden statement on reverse)
1. NAME OF GWNER 2. TEMPORARY DESIGNATIONOR | 3. VARIETY NAME T
* EXPERIMENTAL NAME
Michigan State University EI007R Red Ruby
4. ADDRESS (Street and No., or R.F.D. No., City, State, and ZiP Code, and Couniry} 5. TELEPHONE (include area code) FOR OFFICIAL USE ONLY
. . PVPQ NUMBER
Executive Director, Office of Intellectual Property (517) 355-2186
Michigan State University 6. FAX finciads arga c008]
2727 Alliance Drive # 2 0 0 7 0 O 4 0 g
Lansing, MI 48910 (517) 432-3880 FILING DATE
7. TIF THE OWNER NAMED IS NOT A "PERSON". GIVE FORM OF | 8. IF INCORPORATED, GIVE 9. DATE OF INGORPGRATION
ORGANIZATION (corparation, parinership, association, elc.) STATE OF INCORPORATION % L{ 200’7
[ )'w aT }
Michigan constitutional corporation
106. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First person lisied will receive all papers) E FILING AND EXAMINATION FEES:
-1
e | OF36522 Q) 730
Michigan State University s
Office of Intellectual Property R | DATE 713", 2007 @d‘} 63/‘1“:'@
2727 Alliance Drive c CERTIFICATION FEE:
: E
Lansing, MI 48910 5 2@,8 0
v
E DATE
: 3)eslos

12. FAX {Include area code)
(517} 432-3380

11. TELEPHONE (include arga code)
(517) 355-2186

13. E-MAIL

14. CROP KIND {Cornmon Name) 16. FAMILY NAME {Botanicalj

soft white winter wheat Gramineae

| 18. DOES THE VARIETY CONTAIN ANY TRANSGENES? (OPTIONAL)

3 ves NO

75 GENUS AND SPECIES NAWE OF CROP
Triticum aestivum L. Clves NO

17. 1S THE VARIETY A FIRST GENERATION HYBRID?

iF 80, PLEASE GIVE THE ASSIGNED USDA-APHIS REFERENCE NUMBER FOR THE
APPROVED PETITICN TQ DEREGULATE THE GENETICALLY MODIFIED PLANT FOR

COMMERICALIZATION.

19. GHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED
(Follow instructions on reverse)

a. Exhitit A. Origin and Breeding History of the Variety
k. Exhibit B. Statement of Distinctness

Exhibit C. Objective Description of Variety

Exhibit D. Additional Description of the Variaty (Opticnal)
Exhibit E. Statement of the Basis of the Owner's Ownership

Voucher Sample {2,500 viable unireated seeds or, for tuber propagated varieties,
verification that lissue culture will be deposifed and mainfeined in an approved public
repository}

OO00EEE

Filing and Examination Fee ($3,652), made payable to "Treasurer of the United
States” (Mail to the Flant Variety Protection Office)

¢ O

20. DOES THE GWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLD AS A CLASS
OF CERTIFIED SEED? (See Section 83{a) of the Fiant Variefy Protection Act)

YES (if “ves", answer items 21 and 22 befow) D NO (If "no”, go ta item 23)

DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE LIMITED AS 7O
NUMBER OF CLASSES?

YES D NO

IF YES, WHICH GLASSES? (31 FOUNDATION [ REGISTERED [ CERTIFIED

21,

DOES THE OWNER SPECIFY THAT SEED COF THIS VARIETY BE LIMITED AS TO
NUMBER OF GENERATIONS?

O ves [ wo

iF YES, SPECIFY THE NUMBER %,2,3, etc. FOR EACH CLASS.

2

N

El FOUNDATION D REGISTERED CERTIFIED
(¥f additional explanation is necessaly, please use the space indicated on the raverse.)

23. HAS THE VARIETY (INCLUDING ANY BARVESTED MATERIAL) OR A HYBRID PRODUCED
. FROM THIS VARIETY BEEN SCLD, DiSPOSED OF, TRANSFERRED, OR USED iN THE L. 5. OR
OTHER COUNTRIES?

O ves NO

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE
FOR EACH COUNTRY AND THE CIRCUMSTANCES. {Flease use space indicated on reverse.}

24, 1S THE VARIETY OR ANY COMPONENT CF THE VARIETY PROTECTED BY
INTELLECTUAL PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?

ves [ wo

IF YES, PLEASE GIVE CCUNTRY, GATE OF FILING OR ISSUANCE AND ASSIGNED
REFERENCE NUMBER. (Please use space indicated on reverse.)

25. The owners dedare that a viable sample of basic seed of the variely has been furnished with application and will be replenished upon request in accordance with such regulations as may be applicable, or for
a tuber propagated variety a tissue culture will be deposited in a public repository and maintained fer the duration of the certificate.

The undersignad owner(s) is(are) the owner of this sexually reproduced or tuber propagated plant variety, and believe(s). that the variety is new, distinct, uniform, and stable as required in Section 42, and is

entifed to protection under the provisions of Section 42 of the Plant Varisty Protection Act.

Owner(s} is {are) informed that false representation herein can jeopardize protection and resutt in penalties.

SIGNATURE OF OWNER ‘w{
’L/P (s

SIGNATURE OF OWNER

NAME (Fiease print or fype)

Michael R. Poterala

NAME (Please print or type)

Michael R. Poterala

DATE

(prldl-27)

CAPACITY OR TITLE

Executive Director

CAPACITY OR TITLE | DATE

Executive Director

(See reverse for insiructions and informatien coliection burden stalement)

ST-470 (04-03) designed by the Plant Variety Protection Office using Word 2002




INSTRUCTIONS # 2 0 0 7 0 0 [!' 0 g

GENERAL: To be effectively filed with the Plant Variety Protection Office (PVPO), ALL of the following items must be received in the PVPO: (1) Completed
application form signed by the owner; (2) completed exhibits A, B, G, E; (3} for a seed reproduced variety at least 2,500 viable untreated seeds, for a hybrid
variety at least 2,500 untreated seeds of each line necessary to reproduce the variety, or for {uber reproduced varieties verification that a viable {in the sense that
it will reproduce ar entire plant] tissue culture will be deposited and maintained in an approved public repository; (4) check drawn on a U.S. bank for $3,652 ($432
filing fee and $3,220 examination fee), payable to "Treasurer of the United States” (See Section 97.6 of the Regulations and Rules of Practice.) Partial
applications will be held in the PVPOQ for not more than 90 days, then retumed to the applicant as unfiled. Mail application and other requiremenis to Plant Variety
Protection Office, AMS, U5DA, Room 401, NAL Building, 10301 Baltimore Avenue, Beltsville, MD 20705-2351. Retain one copy for your files. All items on the
face of the application are self explanatory unless noted below. Corrections on the application form and exhibits must be initialed and dated. DO NOT vse
masking materials to make corrections. If a certificate is allowed, you will be requested to send a check payable to "Treasurer of the United States” in the amount
of $432 for issuance of the certificate. Certificates will be issued to owner, not licensee or agent.
Plant Variety Protection Office
Telephone: (301} 504-5518
FAX: (301) 504-5291
Homepage: hitp:/iwww.ams.usda.gov/science/pvpo/pvpindex.htm

To avoid conflict with other variety names in use, the applicant must check the appropriate recognized authority and provide evidence that name has been cleared
by the appropriate recognized authority before the Certificate of Protection is issued. For example, for agricultural and vegetable crops, contact: Seed Branch,
AMS, USDA, 10301 Baltimore Avenue, Suite 401 NAL Building, Beitsville, MD 20705. Telephone: {301) 504-5682 hitp://www.ams.usda.goviisg/seaed. him.

ITEM

19a. Give: (1) the genealogy, including public and commercial varieties, lines, or clones used, and the breeding method;
(2) the details of subsequent stages of selection and muitiplication;
(3} evidence of uniformity and stability; and
(4} the type and frequency of variants during reproduction and multiplication and state how these variants may be identified

19b.-Give a summary of the variety’s distinctness. Clearly state how this application variety may be distinguished from all other varieties in the same crop. If the
new variety is most similar to one variety or a group of related varieties:

(1) identify these varieties and state all differences objectively;
(2) attach statistical data for characters expressed numericaily and demonstrate that these are clear differences; and
(3} submit, if heipful, seed and plant specimens or photographs {prints) of seed and plant comparisons which clearly indicate distinctness.

19c. Exhibit C forms are available from the PVPO Office for most crops; specify crop kind. Fill in Exhibit C (Objective Description of Variety} form as completely
as possible to describe your variety.

19d. Optional additional characteristics and/or photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit C. Use
comparative varieties as is necessary to reveal more accurately the characteristics that are difficult to describe, such as plant habit, plant color, disease
resistance, efc.

-19e. Section 52(5) of the Act requires applicants to furnish a statement of the basis of the applicant's ownership. An Exhibit E form is available from the PVPO.
20, If"Yes"is specified (ssed of this varisty be sold by variety name only, as a class of certified seed), the applicant MAY NOT reverse this affirmative decision
after the variety has been sold and so labeled, the decision published, or the certificate issued. However, if "No” has been specified, the applicant may
change the choice. {See Regulations and Rufes of Practice, Section 97,103},
23. See Sections 41, 42, and 43 of the Act and Section 97.5 of the regulations for eligibility requirements.

24. See Section 55 of the Act for instructions on claiming the benefit of an earlier filing date.

22. CONTINUED FROM FRONT  (Please provide a statement as fo the limitation and sequence of generations that may be ceriified.)

Up to four generations of Foundation seed may be produced from breeder's seed, and up to 4 generations of Certified seed may be produced from
Foundation seed.

23. CONTINUED FROM FRONT (Picase provide the date of first sale, disposition, transfer, or use for each country and the circumstances, if the variety
{(including any harvested material) or a hybrid produced from this variety has been sold, disposed of, transferred. or used in the U.S. or other countrigs.)

24. CONTINUED FROM FRONT (Please give the country, dafe of filing or issuance, and assigned reference number, if the variety or any component of the f
variely is protecfed by inteliectual property right (Plant Breeder's Right or Patent).} I

E1007R is the result of a cross between Pioneer 25352 and Pioneer 2737W. Pioneer 2552 is protected by United States PVP 9300172 , issued 09/30/1993.
Pioneer 2727W is vrotected bv United States PVP 9200159. issued 04/30/1993.

NOTES: It is the responsibility of the applicant/owner to keep the FVPO informed of any changes of address or change of ownership or assignment or owner's
representative during the life of the appiication/certificate. The fees for filing a change of address; owner's representafive; ownership or assignment; or any
modification of owner's name is specified in Section 97.175 of the regulations. (See Section 101 of the Act, and Sections 97.130, 87.131, 87.175(h) of the
Regulations and Rules of Pragtice.)

According lo the Paperwork Reduction Act of 1895, an agency may not conduct or spensor, and a persan is not required to respond to a collaction of information unless it displays a valid OMB controf nurber. The
valid OMB controf number for this information collection is 0581-0055. The time required fo complete this information collection is estimated lo average 1.4 hours per response, including the time for reviewing
instructions, searching existing date sources, gathenng and maintaining the data needed, and completing and reviewing the coflection of informaticn.

The U.8. Depariment of Agriculiure {USDA)} prohibits discrimination in all #5 programs and activitias on the basis of race, color, national origin, gender, religion, age, disabilfty, sexual ofientation, madital or family
status, pofitical beliefs, parental stalus, or prolectad genetic information. (Not all profibited bases apply to alf programs.) Persons with disabilities who require allemative means for communication of program
infermation (Braille, large prinl, audiotape, etc.} should contact USDA's TARGET Center at 202-720-2600 (voice and TDD).

To file 2 complaint of discrimination, wrile USDA, Director, Qffice of Givil Rights, Room 326-W, Whitter Buifding, 14tft and Independence Avenue, SW, Washington, [ 20250-9410 or calf 202-720-5964 (voice and
TDD). USDA is an equal opportunily provider and employer.

ST-470 {04-03} designed by the Plant Varigly Protection Office using Word 2002,



EXHIBIT A 7 06160404

ORIGIN AND BREEDING HISTORY

Red Ruby (experimental name MSU Line E1007R) is derived from a cross made in 1995 between
Pioneer 2552/Pioneer_2737W. The F1 was increased in the greenhouse in 1995-96 and harvested in bulk
without selection. The F2 seed was assigned a population number of 950435 and was planted in the fall of
1996 in a seven-row, solid seeded drill plot. The harvest of this drill plot was bulked and planted in the
fall of 1997 as an F3 drill plot. The F3 drill plot was bulked and planted in the fall of 1998 as an F4 drill
plot. Harvest of the F4 drill plot in 1999 consisted of selecting 23 heads and planting them as separate F5
headrows in the fall of 1999. In 2000, one F5 headrow was selected and bulk harvested. This bulk was
used to plant one F6 six-row space planted plot with 7.5 inch seed spacing between plants in the fall of
2000. The 2001 harvest from the F6 plot consisted of single plant harvest of twelve plants, and bulk
harvest of the remainder of the plot (01-Nursery Plot 121). In the fall of 2001, the twelve plants were
planted in single plant derived space planted F7 plots (02-Nursery Plots 982-993) and the bulk was
planted in the preliminary performance trials (02-MP035). The harvest in 2002 consisted of single plant
harvest from eleven of the space planted plots, and bulking the remaining plants within those plots. In the
fall of 2002, twenty single plant harvested plants were planted into single plant derived space planted F8
plots (03-plots 13-32), while the bulk was planted in the advanced and state performance trials (03-
MP001 & 03-MP010). In 2003, individual plants were harvested from seventeen of the space planted
plots, and the remaining plants in these plots were bulked. The bulk was planted as the F9 in the state
‘performance trials (04-MP010) in the fall of 2003. Sixty-two individually harvested plants were planted
as space planted plots in the fall of 2003. In 2004, two of the sixty-two space planted plots were selected,
from which individual plants were harvested and the remainder of the plants in the plots were bulked. The
other sixty (of the sixty-two) plots were bulked together. The bulk derived from two-plots was sent to
Colorado for increase, which was planted as the F10 in the fall of 2004. The bulk derived from the sixty-
two plots was planting in the state performance trials (05-MPO010) in the fall of 2004. Seed harvested from
Colorado in 2005 was planted as the F11 in the fall of 2005 in the state performance trial (06-MP010),
and the remainder of the 2005 harvest was turned over to Michigan Crop Improvement as breeder seed.

The selection criteria from the F2 through the F7 involved visual field observations of plant height,
powdery mildew resistance, leaf rust resistance, lodging, maturity, seed color, black point, and overall
visual plant health and harvested grain health. From the F8 onward, the selection criteria also included
yield, test weight, harvested grain moisture, and milling and baking qualities. From the F8 and beyond (4
- generations observed up to 2005/06), Red Ruby exhibited uniformity and stability. However, variants and
offtypes within the variety have been observed and recorded as follows:

Variants observed in Red Ruby during the 2005/06 growing season include the following:
Percent Variants by Class

Breeder Foundation
White Grain: 0.15% 0.20%
Offtypes observed in Red Ruby during the 2005/06 growing season include the following:
Percent Offtypes by Class
Breeder Foundation Certified
Awnless White Chaffed: 0.01% 0.01% 0.05%
Awnless Bronze Chaffed: 0.01% 0.04% 0.06%
Extreme Talls: 0.04% 0.07% 0.09%
Awned Bronze Chaffed: 0.01% 0.04% 0.06%
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EXHIBIT B :
STATEMENT OF DISTINCTNESS

Red Ruby (experimental MSU Line E1007R) is an awned, white chaffed, soft red winter wheat. Red
Ruby is most similar to Hopewell. Red Ruby has a four year average height of 36.5 inches and is similar
in height to Hopewell. Red Ruby has a four year average flowering date of 156.1 Julian calendar days,
which is similar to Hopewell. The plant characteristics of Red Ruby include: At juvenile growth — a green
(not red) coleoptile, semi-erect growth habit. At flowering - a yellow (not purple) anther. The auricles are
glabrous. The flag leaf blade, flag leaf sheath, and the culm exhibit a waxy surface. The seed shape of Red
Ruby is oval. Red Ruby is similar in lodging resistance to Hopewell. Specific differences between Red
Ruby and Hopewell are:
The plant of Red Ruby is white chaffed when mature whereas the plant characteristic of Hopewell
at maturity is red chaffed.
_ Red Ruby is an awned wheat, whereas Hopewell is apically awnletted.
Specific genetic differences between MSU Line E1007 and Hopewell were NOT obtained.

SUPPORTING DATA (Table 1):

The supporting data included is from the Michigan State Wheat Performance Trials which includes four
years of single year, multi-location averages from the 2003-06 growing seasons. Details of each trial year
can be found outlined below and more specific location detail can be obtained from the Appendix Tables
from 2006(A), 2005(B), 2004(C), and 2003(D) which are attached. Tables contain only those treatments
(entries) which are relevant for the purpose of this description. However, the averages and statistical
parameters in these tables are based on the entire set of evaluated treatments for each year. Tables also
include the total number of locations, and the total number of replications that were observed for each

- .agronomic trait, for each growing year. Disease and lodging resistance claims (scores) are based on visual
' comparison observations scores and are based on a 0-9 scale, were 0 = none. Data on Fusarium head
blight (scab) were obtained from a misted and inoculated scab screening nursery. The scab nursery was
inoculated (from lab-produced infected grain spread onto the field), and artificial misting was employed
throughout the entire flowering period. Field symptom data reported here are based on: 1) the percent of
spikes showing any scabby spikelets; 2) the percent of scabby spikelets within infected spikes; and 3) the
percent of scabby spikelets considering all spikes (scab index). The scab index is a measure of the extent
‘of damage to entire plots due to scab infection. Data of deoxynivalenol (DON), a mycotoxin produced
from Fusarium head blight, are from harvested grain in the inoculated, mist irrigated, scab screening
nursery. DON data are presented in parts per million (ppm).

2006 Michigan State Wheat Performance Trials data (68 treatments/entries observed):

Trial was planted at eight sites throughout Michigan's soft winter wheat growing regions.

Six of those sites were designed and executed as four replication alpha-lattice design. Plots were
six rows spaced 7.5 inches apart and were 12 feet in length. They were planted to a density of 2
million seeds per acre. All data presented is based upon the entire plot from these six sites (Huron,
Ingham, Lenawee, Midland, Saginaw, and Sanilac Counties). '

A single site was designed as a two replication RCB mainly for observation. Planting and seed
density were the same as indicated above (Ingham County Observation).

Another site was inoculated (from lab-produced infected grain spread onto the field), and
artificially misted to stimulate Fusarium Head Blight infections. This site was a four replication
RCB design. Plots were planted as single rows 15 inches apart and were 5 feet in length. They
were planted to a density of 836 thousand seeds per acre. All data presented on Fusarium Head
Blight is based upon the entire plot from this site (Ingham Scab Nursery).



EXHIBIT B (continued) 7o oeH 68
STATEMENT OF DISTINCTNESS -

All of the statistical analysis for the data presented in the tables was performed by Residual
Maximum Likelihood Model (REML 3.4) which is appropriate for the design used. The average
means as well as the LSD (p-value of 0.05) are presented.

2005 Michigan State University State Performance Trial data (90 treatments/entries observed):
Trial was planted at eight sites throughout Michigan's soft winter wheat growing regions.
Six of those sites were designed and executed as four replication alpha-lattice design. Plots were
six rows spaced 7.5 inches apart and were 12 feet in length. They were planted to a density of 2
million seeds per acre. All data presented is based upon the entire plot from these six sites (Huron,
Ingham, Lenawee, Midland, Saginaw, and Sanilac Counties).
A single site was designed as a two replication RCB mainly for observation. Planting and seed
density were the same as indicated above (Ingham County Observation).
Another site was inoculated (from lab-produced infected grain spread onto the field), and
artificially misted to stimulate Fusarium Head Blight infections. This was designed and executed
as four replication alpha-lattice design. Plots were planted as single rows 15 inches apart and were
4 feet in length. They were planted to a density of 836 thousand seeds per acre. All data presented
on Fusarium Head Blight is based upon the entire plot from this site (Ingham Scab Nursery).
All of the statistical analysis for the data presented in the tables was performed by Residual
Maximum Likelihood Model (REML 3.4) which is appropriate for the design used. The average
means as well as the LSD (p-value of 0.05) are presented.

- 2004 Michigan State University State Performance Trial data (84 treatments/entries observed):

Trial was planted at eight sites throughout Michigan's soft winter wheat growing regions. Six of

 those sites were designed and executed as four replication alpha-lattice design. Plots were seven
rows spaced 6 inches apart and were 12 feet in length. They were planted to a density of 1.8
million seeds per acre. All data presented is based upon the entire plot from these six sites
(Clinton, Ingham, Lenawee, 2-Saginaw, and Sanilac Counties).
One replication was planted at a single site mainly for observation. Planting and seed density were
the same as indicated above (Ingham County Observation).
Another site was inoculated (from lab-produced infected grain spread onto the field), and
artificially misted to stimulate Fusarium Head Blight infections. This was designed and executed
as a three replication randomized complete block. Plots were seven rows spaced 6 inches apart and
were 12 feet in length. They were planted to a density of 1.8 million seeds per acre. All data
presented on Fusarium Head Blight is based upon the entire plot from this site (Tonia Scab
Nursery).
All of the statistical analysis for the data presented in the tables was performed by Residual
Maximum Likelihood Model (REML 3.4) which is appropriate for the design used. The average
means as well as the LSD (p-value of 0.05) are presented.

2003 Michigan State University State Performance Trial data (64 treatments/entries observed):

Trial was planted at six sites throughout Michigan's soft winter wheat growing regions. Five of
those sites were designed and executed as four replication alpha-lattice design. Plots were seven
rows spaced 6 inches apart and were 12 feet in length. They were planted to a density of 1.8
million seeds per acre. All data presented is based upon the entire plot from these five sites
(Ingham, Lenawee, 2-Saginaw, and Sanilac Counties).




EXHIBIT B (continued) 2 g5to0 {09
STATEMENT OF DISTINCTNESS

Another site was inoculated (from lab-produced infected grain spread onto the field), and
artificially misted to stimulate Fusarium Head Blight infections. This was designed and executed
as a three replication alpha-lattice design. Plots were seven rows spaced 6 inches apart and were
12 feet in length. They were planted to a density of 1.8 million seeds per acre. All data presented
on Fusarium Head Blight is based upon the entire plot from this site (Ionia Scab Nursery).

All of the statistical analysis for the data presented in the tables was performed by Residual
Maximum Likelihood Model (REML. 3.4) which is appropriate for the design used. The average
means as well as the LSD (p-value of 0.05) are presented.

* Please refer to the Appendix Tables to see specific year and location information and the field data
obtained during each growing season.
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Table 1: Single year, multi-location averages from the 2003-06 growing seasons.

Teo700 Hog

Llodging Score Flowering Date Plant Height
{0-9); {0=nane) {Days Past Jan. 1} {tnches from the ground to the top of head)
NAME 2006 2005 2004 2003 2006 2005 2004 003 2006 2005 2004 2003
Red Ruby 3.0 20 - 3.4 150.8 155.5 151.7 166.3 414 32.8 34.6 37.2
Hopewell 2.1 13 - 2.2 150.0 155.5 153.0 166.3 41.1 34.1 334 37.0
# LOCATIONS OBSERVED) 4 1 o 2 2 2 2 3 3 2 2 2
# REPLICATIONS OBSERVED, 15 4 o 8 6 5 5 8 L] 7 B 8
TRIAL MEAN 4.3 31 wnrne 4.2 149.8 155.0 152.6 165.3 40.8 33.5 33.7 375
LSD (0.05) 1.6 1t ————— 1.6 0.9 1.2 2.0 2.0 14 1.6 14 1.6
CV (%) 26.6 23.3 - 19.1 0.9 1.3 1.8 1.9 21 2.4 2.1 2.1
Leaf Rust Powdery Mildew Leaf Blotch
Score {0-8); {0=none) Score {0-9); {0=nane) Score [0-8); (0=none}
NAME 2006 2005 2004 2003 2006 2005 2004 2003 2006 2005 2004 2003
Red Ruby 3.3 3.5 e 25 29 2.4 13 -—— 1.3 4.7 53 4.5
Hopewell _ 5.7 2.0 —- 45 2.9 1.7 1.7 1.6 3.7 5.1 45
# LOCATIONS OBSERVED 3 2 ] 2 2 2 i 1] 2 3 2 2
# REPLICATIONS OBSERVED 6 3 o 2 4 4 3 /] a 6 4 2
TRIAL MEAN 4.1 2.4 — 3.5 2.3 3.1 22 —omnn 2.2 4.2 4.9 5.4
LSD {0.05) 1.8 2.2 —— 4.0 13 1.9 1.7 — 1.1 1.6 15 3.3
CV (%) 26,8 46.1 wevan 56.3 27.9 30.8 46.1 ——een 23.5 24.0 15.4 30.2
Wheat Spindle Streak Mosalc Virus Winter Kill In Head Sprouting
Score {0-9); {0=none) Score (0-9); (0=none) Score (0-9); (0=none)
NAME 2006 2005 2004 2003 2006 2005 2004 2003 2006 2005 2004 2003
Red Ruby 1.0 JUN 1.0 | - 1.1 e eeen 3.4 4.1 3.7 2.7
Hopewell 10 - 0 1 - 1.3 e e 2.8 1.8 15 1.1
# LOCATIONS OBSERVED) 1 0 0 1 [ 3 1] 1] 2z 3 3 2
# REPLICATIONS OBSERVED! 2 4] 0 3 L1 9 0 0 8 ] 7 g
TRIAL MEAN 33 -— — 2.2 A 1.8 —— ——— 5.6 6.1 6.0 57
LSD {0.65) 3.1 ———— —om— 2.8 maa— 16 - ——— —— 1.6 2.1 2.2 2.1
CV {%}) 45.3 - ———— 52.9 —- 55.5 -—- — 14.4 20.9 22.7 18.3
Fusarium Head Blight {Scab) Data : Field Observation Symptoms
Incidence (% of spikes) Severlty (% within spikes) Index {% overall infection)
NAME 2006 2005 2004 2003 2006 2005 2004 2003 2006 2005 2004 2003
Red Ruby 30.0 60.7 100.0 — 25.0 404 554 - 7.5 244 594 -
Hopewell 60.0 46.7 96.5 - 40.0 33.2 470 - 24.0 19.0 453 -
# LOCATIONS OBSERVED 1 1 2 o 1 1 2 0 1 1 2 0
# REPLICATIONS OBSERVED| 2 a4 6 L] 2 L [ 0 2 4 6 0
TRIAL MEAN 41.5 66.5 97.2 ———- 412 36.8 51.4 — 18.1 25.0 50.5 e
LSD (0.05) 2L7 221 9.2 ———- 16.4 23,0 28.4 —— 16.0 18.7 219.6 ————
CV (%) 26.2 20.8 4.5 —— 20.0 40.1 26.3 -— 44.0 45.7 27.9 ———
Deoxynivalenol (DON) Biack Point
PR Percent of Seed Infection
NAME 2606 2005 2004 2003 2006 2005 2004 2003
Red Ruby 2.0 3.4 50 e 7.9 11.7 —— -
Hopewell 2.2 3.7 45 3.2 28 e
# LOCATIONS OBSERVED 1 1 1 /] 3 4 3 —-
# REPLICATIONS OBSERVED, 2 2 2 0 3 4 3 —
TRIAL MEAN 31 3.1 7.2 — 104 15.2 49.7 aeann
LSD {0.05} 2.0 4.1 3.3 munan 9.2 10.0 18.8 wrees
CV [%) 32.1 58.3 23.2 —_ 54.8 47.1 21.5 —

b
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REPRODUCE LOCALLY. Include form number and date on all reproductions. Form Approved OMB NO 05810055

According fo the Paperwork Reduction Act of 1958, an agency may not conduct or sponser, and & person,is not required {o respond to a coffection of information unfess it displays a valid OMS control number. The valig
OMB conlrol number for this information coliection is 0581-0655. The time required to completa this information collection is estimated o average 2.5 hours per response, including the time for reviewing ins{nuctions,
searching existing dafa sources, gathering and mainiaining the data needed, and completing and reviewing the coliection of inforation.

The US. Department of Agricullure (USDA} prohibits discrimination in ail its programs and aclivities on the basis of race, color, national origin, gender, refigion, age, disability, sexual orfentation, maritat or family staius,
political beliefs, parental status, or prolected genetic information. {Not all prohibited bases apply to ait programs.} Persons with disabilities who require allsrnative means for communication of program information
(Brailig, Iarge print, alidiotape, elc.) should contact USDA's TARGET Cenler at 202-720-26G0 {voice and TDD).

L]
Te file & complaint of discrimination, write USDA, Direclor, Office of Civil Rights, Room 326-W, Whittan Builtding, 14th and Independence Avenue, SW, Washinglon, DC 20250-9410 or call 202-720-50964 (voice and
TDD). USDA is an equal opperiunily provider and employer.

U.S. DEPARTMENT OF AGRICULTURE Exhibit C
AGRICGULTURAL MARKETING SERVICE
SCIENCE AND TECHNOL.OGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
Wheat (Triticum spp.)

NAME OF APPLICANT (S) TEMPORARY OR EXPERIMENTAL DESIGNATION VARIETY NAME
Michigan State University - CSS Dept .
Rick Ward and Lee Siler MSU Line E1007R Red Ruby

ADDRESS (Street and No. or RID> No,, City, Stete, Zip Code and Coumiry)
2486 Administration Building PVPO NUMBER

East Lansing, Ml 48824-1046 # 200 70040 g

PLEASE READ ALL INSTRUCTIONS CAREFULLY:

Place the appropriate number that describes the varietal character of this variety in the boxes below. Place a zero in the first box (e.g.,[ 0 l 9 [ 9 | arl 0| 9 l )
when number is either 99 or less or 9 or less respectively. Data for quantitative plant characters should be based on a minimum of 100 plants. Comparative data
should be determined from varieties entered in the same trial, Royal Horticultural Society or any recognized color standard may be used to determine plant colors;
designate system used: . Please answer all questions for your variety; lack of response may delay progress of

your application.

1. KIND; 2. VERNALIZATION:
1= Common 1 = Spring
2 = Durum ) 2 = Winter
3=Club 3 = Other (Specify)

4 = Other (Specify)

3. COLECPTILE ANTHOCYANIN: 4. JUVENILE PLANT GROWTH:
1 = Absent 2 =Present 1 = Prostrate 2 = Semi-erect 3 =Erect
5. PLANT COLOR: (boot stage) 6. FLAG LEAF: (boot stage)
1 = Yellow-Green 1 = Erect 2 = Recurved
2= Green
3 = Blue-Green 1 = Not Twisted 2 = Twisted
1 = Wax Absent 2 = Wax Present

7. EAR EMERGENCE:
Number of Days {(Average)
|:|:| Number of Days Earlier Than  *

. Hopewelt

Same As

ﬂ Number of Days Later Than » Pioneer 25R47 and Bravo
*Relative to a PVPO-Approved Commercial Variety Grown in the Same Trial

8. ANTHER COLOR:

1=Yellow  2=Purple

ST-470.06 (04-03) designed by the Plant Variety Protection Office using Microsoft Word 2000, Paga 1 of 5
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9. PLANT HEIGHT: (from soil to top of head, excluding awns})

ﬂ cm {Average)

E . om Taller Than _Pioneer 25R47

Same As

Hopewell

2.15
.. ¢m Shorter Than Bravo

10. STEM:

A. ANTHOCYANIN

1 = Absent 2 = Present

B. WAXY BLOOM

1= Absent 2 = Present

C. HAIRINESS (last internode of rachis})

1=Absent 2 =~Present

D. INTERNODE
1 = Hoflow 2 = Semi-solid 3 = Solid
Number of Nodes
PEDUNCLE
1=Erect 2=Recurved 3 =Semi-erect
cm Length
. AURICLE
Anthocyanin: 1 = Absent 2 =Present

Hair: 1 = Absent 2 = Present

m

-

-11. HEAD: (At Maturity)

A. DENSITY C. CURVATURE
2 1=Llax ) . = Erect
2 = Middense {Laxidense} 2 = Inclined
3 = Dense 3 = Recurved
B. SHAPE D. AWNEDNESS
1 = Tapering 1 = Awnless
2 = Strap 2 = Apically Awnletted
3 = Clavate 3 = Awnletted
4 = Other (Specify) 4 = Awned
12. GLUMES: (At Maturity)
A. COLOR E. BEAK WIDTH
1 = White 1 = Narrow
. 2=Tan 2 = Medium
3 = QOther (Specify) 3 = Wide
B. SHOULDER F. GLUME LENGTH

_ 1 = Wanting 2 = Qblique

. 3 = Rounded 4 = Square
5 = Elevated 6 = Apiculate
7 = Cther (Specify)

C. SHOULDER WIDTH

'- 1 = Narrow

2 = Medium
3 = Wide

b. BEAK

1 = Obtuse
2 = Acute

3 = Acuminate

1 = Short (ca. 7mm)
2 = Medium {(ca. 8mm)
3 =Long (ca. Smm)

G. WIDTH

1 = Narrow {ca. 3mm)}

2 = Medium (ca. 3.5mm)
3 = Long (ca. 4mm)

ST-470-06 (04-03) designed by the Plant Variety Protection Office using Microsoft Ward 2000,

Page20of 5



#2007004089

Exhibit C (Wheat)
13. SEED: !
A. SHAPE E. COLOR
1 =0vate 1 = White
2 =Qval 2 = Amber
3 = Elliptical 3 = Red
4 = Other {Specify)
~ B. CHEEK F. TEXTURE
1 = Rounded E 1 = Hard
2 = Anguiar . 2 = Soft
3 = Other (Specify)
C. BRUSH G. PHENOL REACTION (See Instructions)
1= Short 1 = Not Collared D 1= vory 4 = Dark Brown
2 = Medium 2 = Collared 2 = Fawn 5 = Black
3=Long 3 = Light Brown
D. CREASE H. SEED WEIGHT
1 = Width 80% or less of Kernel g/1000 Seed (Whaole number only)
2 = Width 80% or less of Kerne!
3 = Width Nearly as Wide as Kemel
I. GERM SIZE
1 1 = Depth 20% or less of Kernel
2 = Depth 35% or less of Kernel 1=Small
3 = Depth 50% or less of Kermnel 2 = Midsize
3 = Large
14. DISEASE: PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED
{0 = Mot Tested 1 = Susceptible 2 = Resistant 3 = Intermediale 4 = Tolerant)
@ Stem Rust (FPuccinia graminis f. sp. 'tﬁtic.') Leaf Rust {Puccinia recondita f. sp. tritici)
@ Stripe Rust (Puccinia strifformis) @ Loose Smut {Ustifago tritici)
@ Tan Spot (Pyrenophora tntici-repentis) IEI Flag Smut (Urccystis agropyri)
@ Halo Spot {(Selenophoma donacis) IE Common Bunt (Tilietia tritici or T. laevis}
IEI Septoria nodorum (Glume Blotch) @ Dwarf Bunt (Tillefia controversa)
@ Septoria avenae (Speckled Leaf Disease) E! Karnal Bunt (Tiffetia indica)
Seploria tritici {Speckled Leaf Blotch) Powdery Mildew (Erysiphe graminis T. sp. tritici)
Scab (Fusarium spp.) IEI "Snow Molds”
“Black Point” (Kernel Smudge) EI Common Root Rot (Fusarium, Cochliobolus and Bipolaris spp.)
@ Barley Yellow Dwarf Virus (BYDV) III Rhizoctonia Root Rot (Rhizoctonia solani)

: IE' Soilborne Mosaic Virus (SBMV) III Black Chaff (Xanthomonas campestris pv. transiucens).
Wheat Yellow (Spindle Streak) Mosaic Vius IE Bacterial Leaf Blight {Pseudomonas syringae pv. syiingae)
EI Wheat Streak Mosaic Virus (WSMV) D Other {Specify)

D Other {Specify) I:l Gther (Specify)
D Other (Specify) D Other (Specify)
D Other (Specify) D Other (Specify)
15. INSECT: {0 = Not Tested 1 = Susceptible 2 = Resistant 3 =Intermediate 4 = Tolerant)
PLEASE SPECIFY BIOTYPE (where needed)
E Hessian Fly (Mayetiofa destructor) l:l Other (Specify)
@ Stem Sawfly (Cephus spp.) D Other (Specify)
Cereal Leaf Beetle (Oulerna melancpa)} D Other {Specify)
Page 3of 5

$T-470-06 {04-03} designed by the Plant Variety Protection Office using Microsoft Word 2000,
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. . Exhibit C (Wheat)
15. INSECT: (continued) 0 = Not Tested 1 = Susceptible 2 = Resistant 3 =Intermediate 4 = Tolerant
PLEASE SPECIFY BIOTYPE (Where Needed)
E Russian Aphid {(Diuraphis noxia) ] I:I Other (Specify)
E Greenbug {Schr-'zaphjs graminuim) D Other (Specify)
IEI Aphids D Other (Specify)
16. ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS:
ST-470-06 (04-03) designed by the Flant Variety Protection Office using Microsoft Worg 2000, - Pagedofs
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WHEAT DESCRIPTOR |LEUSTRATIONS

a

Section Numbers Correspond to the Numbers of the Sections on the Form

Exhibit C (Wheat)

#200700409

4. EARLY PLAI;‘.JT GROWTH HABIT:
1 2

Prostrate Intermediate

v

Hollow Semi-solid

10. STEM INTERNODE X-SECTION:

11. SPIKE SHAPE:

11. AWNEDNESS:

12. BEAK SHAPE:

Midsized

k| 2 3
MNarrow Mid-wide Wide

1 2
Shatlow Mid-Deep

1 3 4
; Tapering Oblong Clavate Elliptical
Obtuse Acute Acuminate
1 2 3 4 12. SHOULDER SHAPE:
Awnless Apically Awnleted  Awned
Awnieted
1 2 3 4 5 &
Wanting Oblique Rounded Square Elevated Apiculate
“1+13. SEED SHAPE: 13. CHEEK SHAPE: 13. BRUSH SIZE 13. BRUSH HAIR LENGTH:
d 1 2
1 2 3 Rounded AnguiaR
Ovate Oval Elliptical
1 2 3 4 1 2_ 3
Small Midsized Large Collared Short Medium Long
13. GERM (EMBRYQ} SIZE: 13. SEED CREASE WIDTH: 13. SEED CREASE DEPTH:

3
Deep

$T-470-06 (04-03) designed by the Plant Variety Prolection Office using Microsoft Word 2008.
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EXHIBIT D Lo 1007pG
ADDITIONAL DESCRIPTION OF THE VARIETY

MILLING AND BAKING QUALITY DATA (Table 2):

Included is the milling and baking data from the 2003-06 harvests. These data are from the harvest of a
single replication from the sites described below. These data include four years of single year data. All
grain quality was evaluated by The USDA/ARS Soft Wheat Quality Laboratory in Wooster Ohio.

Data Summary:

2006
Sampling size was 250gm from one replication at each location. The sites used were Lenawee and
Saginaw Counties. The two samples were composited and sent for quality analysis.

2005
Sampling size was 250gm from one replication at each location. The sites used were Midland and
Saginaw Counties. The two samples were composited and sent for quality analysis.

2004
Sampling size was 250gm from one replication at each location. The sites used were Lenawee and
-Sanilac Counties. The two samples were composited and sent for quality analysis.

2003
Sampling size was 250gm from one replication at each location, The sites used were Lenawee and
Sanilac Counties. The two samples were composited and sent for quality analysis.
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REPRODUCE LOCALLY. Include form number and edition date on all reproductions. FORM APPROVED - OMB No. 0581-0055

U.S. DEPARTMENT OF AGRICULTURE .
AGRICULTURAL MARKETING SERVICE Application is required in order to determine if a plant variety protection
certificate is to be issued (7 U.8.C. 2421). The information is held
EXHIBIT E confidential until the certificate is issued (7 L. S.C. 2426).
STATEMENT OF THE BASIS OF OWNERSHIP
1. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER
. Michigan State University E1007R Red Ruby
4. ADDRESS (3treet and No., or R.F.D. No., City, State, and ZIP, and Counlry) 5. TELEPHONE (include area code) 6. FAX (include area code)
2727 Alliance Drive
Lansing, MI 48910 (517) 355-2186 (517) 432-3880
7.PVP0NUMI?#R2 0 0 7 0 0 4 0 g

8. Does the applicant own all rights to the variety? Mark an "X" in the appropriate block. If no, please explain. YES El] NO

9. Is the applicant {individual or company} a U.S, national or a U.S. based company? I no, give name of country. YES D NO

10, Is the appticant the original owner? YES D NO  [f no, please answer one of the following:

a. If the original rights to variety were ownad by individual(s}, is (are) the original owner(s) a U.S. National{s)?
D YES D NO  If no, give name of country

b. If the original rights to variety were owned by a company(ies), is (are) the original owner(s) a U.S. based company?

YES D NO  If no, give name of country

11. Additional explanation on cwnership (Trace ownership from original breeder fo current owner. Use the reverse for extra space if needed):

E1007R ("Red Ruby") is an inbred line created by Prof. Rick Ward and Mr. Lee Siler at Michigan State University. All selection and testing
was conducted by MSU personnel. MSU is therefore the originating breeder and owner of E1007W ("Red Ruby").

PLEASE NOTE:
Plant variety protection can only be afforded to the owners (not licensees) who meet the following criteria:

1. i the rights to the variety are owned by the original breeder, that person must be a U.S, national, national of a UPOV member country, or
national of a country which affords similar protection to nationals of the 1.3, for the same genus and species.

2. If the rights to the variety are owned by the company which employed the original breeder(s)., the company must be U.S. based, owned by
nationals of a UPOV member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same
genus and species.

3. If the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company whe directed the final breeding. See Section 41{a)(2) of the Plant Variety Protection
Act for definitions.

According to ifie Paperwork Reduction Act of 1995, an agency may not conduct or Spensor, and a parson is Aot required fo respond to a collection of infarmation unless it dispfays a valid OMB
control number. The valid OM& eontrol number for this information collection is 0581-0055. The time required to complete this informaticn coflection is estimated to average 0.1 hour per response,
including the fime for reviewing the instructions, searching existing dala sources, gathering and maintaining the data needed, and cempleting and reviewing the coffection of information.

The U.5. Department of Agricufiure (USDA) prohibits discriminalion in all its programs and activities on the basis of race, cofor, national origin, gender, religion, age, disability, sexual orientation,
marital or family stalus, political beliefs, parental status, or protected genetic information. (Nol alf prohibited bases apply to all programs.) Persons with disabiliies who requira altermative means for
communication of program information (Braifle, large print, audiolape, elc.} should contact USDA* 5 TARGET Cenier al 202-720-2600 {voice and TDD).

To fife a complaint of discrimination, wate USDA, Diractor, Office of Civil Rights, Raom 326-W, Whitten Buiiding, 14th and Independence Avenue, SW, Washington, D.C. 20250-8410 or gafl (202)
720-5864 (voice and TDD). USDA is an equal opportunity provide and employer.
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REPRODUCE LOCALLY. include form number and date on all reproductions. Form Approved OMB NO 0581-0055
According {o the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is nof required to respond to a coliection of information unfess it displays a valid OMB conirof number. The valid
OMB conirol number for this information collection is 0581-0055. The time required fo compiete this information collection is estimated o average 5 minutes per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data neaded, and completing and reviewing the colfection of information.

The U.5. Department of Agricuffure (USDA} prohibits discrimination in all its programs and aclivilties on lre basis of race, color, natianal origin, gender, refigion, age, disabilily, sexual orientation, marital or family status,
political beliefs, parental stafus, or protected genelic information. - (Not all prohibited bases apply fo all programs.) Persons with disabilities who require alterative means for communication of program information
(Braille, Jarge print, audiotape, elc.} showid contact USDA's TARGET Cenler at 202-720-2600 (voice and TDD),

To file a complaint of discrimination, wiite USDA, Director, Gifice of Civil Righls, Room 326-W, Whitter Building, 14th and independence Avenue, SYV, Washington, DG 20250-9410 or cafl 202-720-5964 {voice and TDD).
USDA is an equal oppontunity provider and employer.

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

EXHIBITF
DECLARATION REGARDING DEPOSIT
NAME OF OWNER {5) ADDRESS {Streef and No. or RD No., City, State, and Zip Code and Countryj TEMPORARY OR EXPERIMENTAL DESIGNATION
Michigan State University East Lansing, MI 48824 ' E1007R
VARIETY NAME
Red Rub
NAME OF OWNER REPRESENTATIVE (5] ! appress {Street and No. or RD No., CHy, State, and Zip Code and Country)
Michael R. Poterala . - f ~ e
: . East Lansing, M1 48824
Executive Director nsing PVP#J@E@ 0 7 0 0 4 0 g
Office of Intellectual Property _

| do hereby declare that during the life of the certificate a viable sample of propagating material of the subject
variety will be deposited, and replenished as needed periodically, in a public repository in the United States in
accordance with the regulations established by the Plant Variety Protection Office.

e F- 5. 2007

Signhature Date
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